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im^m 1 1 

»i%t\ C : 0.05%£;gx.0. 15%J^T, Si : 2%J^T, Mn : 0.1-3%, P !0 
.04%mT, S : 0.01%mT\ Cr : 20%£j@x.28%*St. Ni : 15% Srj@x.55%J^Jl 
T, Cu I 2%£j@x_6%J^T, Nb I 0.1-0. 8%, V : 0.02-1.5%, sol.Al: 0.001 
-0.1%, N : 0.05%£j@x.0.3%JiJlTi3 XUO : 0. 006%J^T£^r U Mt^T 
e& J: h & *) , (1) ^ £ (3) ^ i T? £ it^-t i t «h 

P^l/(llxCu) —(1) 
sol.A1^0.4XN —(2) 
OsSl/(60XCu) —(3) 
II U (D~(3)S:^O^x3RSa#tt'€-Ox3R<iO-&^rJI (K*%) ^t:P*-r^»o 
[fft;Jfcg 2 ] 

C : 0.05%£j@x.0.15%J£JlT\ Si : 2%JSLT, Mn I 0.1-3%, P : 0 
.04%J^T, S : 0.01%mT, Cr : 20%£j@x.28%^ni, Ni : 15%£®x.55%Jil 
T, Cu : 2%%mz-6%&T, Nb: 0.1-0.8%, V : 0.02-1.5%, sol.Al 10.001 
-0.1%, N : 0.05%£®x.0.3%J^T&=tO f O : 0.006% J^T, E^, Co : 0.05 
-5%, Mo : 0.05-5%, W : 0.05-10%, Ti : 0.002-0.2%, B : 0.0005-0.05 
%, Zr : 0.0005-0.2%, Hf : 0. 0005-1%, Tal 0.01-8%, Re! 0.01-8%, Ir 

: 0.01-5%, Pd: 0.01-5%, Pt : 0.01-5% & «t xfkg : 0.01-5% <o 1 m&±* 
p^i/dixcu) -(1) 

sol.A1^0.4XN —(2) 
O^l/(60XCu) —(3) 
Mo+(W/2)^5 —(4) 
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gS%T% C : 0.05%£)Sx.0.15%J^T, Si : 2% JUT, Mn I 0.1-3%, P :0 
.04%J^1T, S I 0.01%J^T> Cr : 20%£®;L28%*$i, Ni : 15%&j@x.55%J£Jl 
T, Cu : 2%^®£6%JiJlT, Nb: 0.1-0.8%, V : 0.02-1.5%, sol.Al 10.001 
-0.1%, N : 0.05%^^^0.3%WT*3«tU f O : 0.006%&T\ M^, Mg 10.000 
5-0.05%, Ca : 0.0005-0.05%, Y : 0. 0005-0. 5%, La I 0. 0005-0. 5%, Ce 
: 0.0005-0.5%, Nd : 0.0005-0. 5 %j3J:0 J Sc I 0. 0005-0. 5% <D HW±^ 
gHSBriTeis «9 , E.OTIEO (l)5Wb (3)5££ 

P^l/(llXCu) —(1) 
sol.A1^0.4XN •••(2) 
O^l/(60XCu) -(3) 

itmm 4 1 

C : 0.05%£j@x.0.15%J£JlT\ Si : 2%JUT, Mn! 0.1-3%, P :0 
.04% JUT, S : 0.01%mT, Cr : 20%£jgx.28%«i, Ni : 15%*jSx.55%m 
T, Cu : 2%£j@x.6%JUT. Nb : 0.1-0.8%, V : 0.02-1.5%, sol.Al: 0.001 
-0.1%, N : 0.05%£j@ x.0. 3% : 0.006% JUT, It:, Co: 0.05 
-5%, Mo : 0.05-5%, W : 0.05-10%, Ti : 0.002-0.2%, B : 0.0005-0.05 
%, Zr : 0.0005-0.2%, Hf : 0.0005-1%, Ta : 0.01-8%, Re I 0.01-8%, Ir 

: 0.01-5%, Pd : 0.01-5%, pt : o.oi-5%& xz/Ag : o.oi-5%o ifim±, 

fcfctffcMg : 0.0005-0.05%, Ca : 0.0005-0.05%, Y : 0.0005-0.5%, La : 0 
.0005-0.5%, Ce : 0.0005-0.5%, Nd : 0.0005-0. 5% £ «t tfSc I 0.0005-0. 5 

P^1/(11XCu) — (1) 

sol.A1^0.4XN —(2) 

O^l/(60XCu) -(3) 

Mo+(W/2)^5 —(4) 
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[f&wMB&i^i 

[0 0 0 1 ] 
[0 0 0 2] 

fthLTti, SUS304H, SUS316H, SUS321H, SUS347H^CD18-8^*-^7^-f 
[0 0 0 3] 
[0 0 0 4] 
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[0 0 0 5] 

*i> J£ifr:fcift5i3J:U r 6-e(±, p, sa^mffiju $p>tc^-rscu, SiKJfc 
CTMn, Mg, Ca^Y, La. Ce, Nd£jt*«rr & i £ X 9 ^KSnXttcO[p]_h^ 
Elort:fll5&*ll*£*i-CV*& 0 *7t, #lt»7^(i. S :0.001%JslT, 0:0.0 

i» Uv>^X7>-v>Kl/;^ ^^^O^^a^MWfi K <fc & £ 

[0 0 0 6] 

l^l, ^*Lf>otHii, v^-rn^^MJnxttoescll^+^-e^o, #^1200 

°C tl± 60 MUM V co JoXtt^+55" $ *LT v> & v> 0 — & i:lf B 1 flnxtioil v > 

o T Jn&iag <t 0 *t^OrtSBifiap36*±*-r * 1200°CJ^XOJ!JPXf4^+5> 
fz t n&ffl ij f v &f&£.-t &o z tut -7 y ^ 7s -7 y - v y K v )V ^ )V^^m 

[0 0 0 7] 

[#l«oi£ l ] 

2 1 3 7 5 5 5 

[#ft:£m 2 ] 

#K¥ 7 - 1 3 8 7 0 8 ^-<2r^ 

#P^¥ 8-13102 -^2r$ft 
[#f^3tm 4 ] 
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#P^¥ 9 - 1 9 5 0 0 5 

[#^15] 
#H 2000-73145 

[ti™6] 
# M 2000-328198 -5§-£rfft 

[#^^7 3 
#P?fj 2001-49400 -Sr^&fg 

[0 0 0 8] 

, mmmx^ WKi2oox;&±x<Dmu&&zfem^mLfzm*im-f2>zt 

[0 0 0 9] 

(d) V OiJ)D^^ - zfmm<0&W<7>fr*t> 1% #^800*Cm±^S5fi^f^K^ffl 
[0 0 10] 

f- Z/ Is xMZ^m tir & o 
[0011] 

C I 0.05%£j@x.0.15%J^T\ Si : 2%JilT\ Mn: 0.1-3%, P !0 
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.04%mT, S : 0.01%J^T. Cr : 20% £Hx.28%*?j|. Ni I 15% £® ;L55%Jil 
T> Cu : 2%£jg;L6%J^T. Nb : 0. 1-0.8%, V 10.02-1.5%, sol. Al 10.001 
-0.1%. N : 0.05%^r^x.0.3%JilTi3 ^ IFO : 0. 006%JilT^r#W L. $I»*F 

m<^^m (ft%) ^«-r^>o 

[0 0 12] 

P^l/(llxCu) --(1) 

sol.A1^0.4XN --(2) 

O^l/(60XCu) -(3) 

±is<^^-^T-^'f hm^T-^i^fm. Fe<D~uwtz.x, mijtm 

& (Co: 0.05-5%, Mo! 0.05-5%. W: 0.05-10%, Ti : 0.002-0.2%. B : 
0.0005-0.05%. Zr : 0.0005-0.2%. Hf : 0.0005-1%. Ta : 0.01-8%. Re : 0 
.01-8%. Ir : 0.01-5%, Pd: 0.01-5%, Pt : 0. 01-5%£> J; ZfAg : 0. 01-5% 
) <7)l«m±. itzM/tehXflZ^ W>2imM (Mg : 0.0005-0.05%. Ca:0.00 
05-0.05%. Y : 0.0005-0.5%. La : 0. 0005-0. 5%. Ce : 0. 0005-0. 5%. Nd 
: 0.0005-0. 5% £ J: O^Sc : 0.0005-0.5%) (0 1ia±^tLTUv\ iS. L 

[0 0 13] 

Mo+(W/2)^5 -(4) 
[0 0 14] 

r%j it rs»%j ^mp*i-^>o 

[0 0 15] 

i. ^mm<Dik¥m.j&i<~'D\;^x 

C : 0.05%^®x.0. 15%J^T 
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zmi%tztzfr\ l zm$hfr^mm%7tmr"$>2>o l^u c^m^o.o5%WT<7> 
m^te^fohmm^mM. £ti&v> 0 -j, ^-<7)^*^o. 15% 

^Mfi0.05%£i@;i0.15%WTt Lfco C^fi(±, 0. 13%J^TT"*^ 

Ot&^S L<, ift&Stll: Lv^Ji0.11%JtiJLT-C**o 
[0 0 16] 
Si : 2%WT 

it&mtt <n *f m ^ <£> si tm <*>#r m * l . us k & u- * m^^i* £ t 

^lil%JJlTi:t403Wi L < , $ S Lv>Of±0.5%J&n r tC'taoj& t J:v» 

f^ffl ^wafe'fktt, »7K^^m^tt^ £ mn-t £ k t±o. 05% $ * ^ 

ft&fcfi Lv>SiO^fl:ii0.1%m±-C^)*o 
[0 0 17] 
Mn : 0.1-3% 

fr\,zmA%V\±.^ J £*t2>Zttf>&^XhZ> 0 L**U ^(7)tW3%?:i£ 

ttgrt^b-t&o i^t> Mn<7)^s(i0.1~3%<h L?to £ L^Mrr^rMfi, 
0.2~2%-C**K *^>«ff Lv^<7)fi0.2~1.5%-eab^o 
[0 0 18] 
P : 0.04%J£JIT 
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<7 >; -yW5itt^r B ^nX14, #C1200°CJ^±Oi«fiEtt^^i6:T$-ti:^O 

5c X &) %> o 

[0 0 19] 

p^i/dixcu) —d) 
s : o.oi%^t 

c x mm k p t tz t± o ^mm * mm -t z> & t* t x m mmn^ z &m l x v » 
•i> 0 ^ot, s^K(io.oi%s-ei^-e^^> 0 #tc mraflnitt^fi^-f 

[0 0 2 0] 

Cr I 20%£jg;L28%^p§ 

ff -T -5> £l± 18-8^* -7,7-1-4 h^^yU^mxii^^X^^)^ 20%^m^XCr 

zmuirz>z\ttf&mx&2>o m±mt, cr^»^#v^i^fS]±-r^,^\ 28% 

£j@x.28%*it£ Lfzo 
[0 0 2 1 ] 
Ni : 15%*@x.55%JUJLT 

ftM^-a^Mfi, M^lZ^iti&Cr, Mo. W. Nb*^7x7>f h^xSt^C 

WMfc&^X ii20% £ j@ x. TCr £ $ £ ifrHd** £ #\ - OCri H*t L TN i 
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[0 0 2 2] 

Cu : 2%&j@x.6%J2JlT 

, cu*6%=Srj@x.-c^$-fr-c^, * u -rausifij±«i*»±fi&5fp-r*tdr^i9 -c& 

%J£JLTfc Lfco iti L^mm<vm t ffllt2.5-4%X$>2> 0 
[0 0 2 3] 
Nb : 0.1-0.8% 

MMWmL <{g;Tl-&o fct, Nb^MtiO. 1-0.8% £ Lfc e #f ^ Lv>Nb^" 
^•»^lEffl(i0.2%-0.6%t:^-5>o 
[0 0 2 4] 
V : 0.02-1.5% 

Vits (Nb, V)CrN, V(C,N)^O^S4fctf£^J&U «fc tf* V - 
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ti-r\ i.5°/o^M^^.^im^^:tt^fe'fMg^tB^^EHLT®tt, mm^it 

~f&o ^oT. V^tlZ0.02-1.5%t Ltzo itt Lv^iEH(i0.04-l%-eab^> 

o 

[0 0 2 5] 

sol.Al (gnO*i§1£Al) 10.001-0.1% 

sol.AKi, v#l^<7)MS^J^ ItiiD^^xft^^ ^mM^&^Xli^ 

.i%zmz.z>t, M : ^T(Dim^^amm^mm^mfYth^i^ML, urn, 

MUffi& 7 ki&TZ-£Z>o fct, sol. Al#WM(iO. 001-0. 1%£ Ltz Q ft 
t Lv^sol. Al^WmOflBtiO. 005-0. 05%T& 19. M^0. 01-0. 03% T? <D 

[0 0 2 6] 

sol. Alii, N^fim^DTTfB<7)(2)^:^M^-rtEH^mtlJ-r^- 
tri s 'Jfr3?-e£>&o itU^d:^ Na s SfS3ftJ£fc3F#Lfcv*AlNfc LTif 

[0 0 2 7] 

sol.A1^0.4XN —(2) 
N I 0.05%=Srj@x.0.3%Jy.T 

mZ^ZKm.Q5%Zmz-T^Z J £&&m-£) t $>2>o Lri»U N£0.3%£;&;i 
&<7>T% W14i3«tirjS»tt«:ta*^o ^t, N^Sl±0.05%£j@x.0.3 
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%lckT£ LfZo tti Lv>|£H(i0.06~0.27%-e**o 
[0 0 2 8] 

o : 0.006%mr 

X\ O^MSrJK^aflHIi"*^ t**M-C**o O(i0.006% 

o 

[0 0 2 9] 

O^l/(60xCu) —(3) 

UXm<Dm<D—D^ Fe<7)~ S^ftx-T, 0 1 TCHfP (Co : 0.05-5%, Mo : 0.0 
5-5%, W : 0.05-10%, Ti : 0.002-0.2%, B : 0.0005-0.05%, Zr : 0.0005 
-0.2%, Hf : 0.0005-1%, Ta : 0.01-8%, Re: 0.01-8%, Ir I 0.01-5%, P 

d: 0.01-5%, Pt : o.oi~5%££U f A g : 0.01-5%) <Dim&±.&<&mi-2>i>e> 

[0 0 3 0] 

Co : 0.05-5% 

ttz>icmx&z>tztb, *§kwmiz^mmtxi> l^l, -eoMt^o. 
05%^mximw:&& < , 5%%m?Lx^z^:x i,m^mm Lxm%m>\& 

T-f&o t^o-C, Co^^r^-tir^it^Cfi, f^^i^O. 05-5% 1 1"£ <7)tf 

[0 0 3 1 ] 

Mo : 0.05-5%, W I 0.05-10% 

Mo^iinvii, ? v -yi&mfa±i<zm)}%7tmx$)Z>tzii6^ *§tm 
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(O t § {±5%, Wi|M&tf> t i (±io% t U Mo£ ± O f W*^»i-^»^{i> T 

[0 0 3 2] 

Mo+(W/2)^5 —(4) 
Ti : 0.002-0.2% 

^m^^tX i> X v^ 0 f<7)^f^lf t ft -5. <7){±0. 002%J^±-a-t *l 

^**o.oo2~o.2%ti--&w**a^ iv^o 

[0 0 3 3] 

B : 0.0005-0.05% 

W\ ^(D^mMi:0. 0005-0. 05% fc"t &tf)ri*Sf£ L< , Itcffi 
~0.01%-e*J5 o f ili L v*B-£*T*f±0. 001-0. 005% T?*& 0 
[0 0 3 4] 
Zr : 0.0005-0.2% 

, s zmmLxmmmx&z&mi-&m%:Z^ir2>7tmx$>z>o ztihmiim* 

, B £0.0005%Jil±^f£-^7t:i: it:Pf t*^^ -e-O^S7& s 0.2%*j@x. 
LV^WitiO. 0005-0. 2% t?*> 0 , Hfc*f 3 Lv^(±0. 01-0. l%"C**o 
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mt L^Zr^rmfi0.01-0.05%l?&&o 
[0 0 3 5] 
Hf : 0.0005-1% 

O^j^fi. -ec^^M^O.OOSromiO^tcIIl 1 ^: f^T^N 1%^^^T^$ 

£0.005-1% t-f&vymtt Lv> 0 Mtc^t* Lv^(7)(i0.01-0.8%"e^ 19 . Ilk 
Lw<7)(i0.02-0.5%t:&£o 
[0 0 3 6] 
Ta ! 0.01-8% 

Tati. mMim*M$L'?z> t 1 i> Kmmmtitmt LxMusm, ? >; 

S£|p]±$-£&o -tt'bO^^a^ ^(^^M^O.O^/omJi-eil^i:^^^ 8 

i#^-<7)'a-^-*fi0.01-8% tf^<7)^H L^ c H^?3: Lv^SiO. l~7%t?*> 
i9. Wti>Ui Lv^co(i0.5-6%-e^^)o 
[0 0 3 7] 
Re : 0.01-8% 

^^O^(iRe^0.01%Jilii-a-^$^/it §tc^t^^.^\ 8%^litM 

^»£0.01-8%t-r&<7)7W3 L^o M«f£ tv^(i0.1-7%-eab »K * 
Lv^{i0.5-6%t?*^>o 
[0 0 3 8] 
Ir, Pd, Pt, Ag I 0.01-5% 

ir, Pd, ptioio^Agti, vmmzmmLmm&iti<z*t5-'f2> 1 1 

b<DKm*Q.oi%&±^z^:fzWj^x$>z>j)K 5%zmz.x^2-&z> tmn 
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l#^O^m(i0.01-5%^£O/W£ L^ c L v^cotiO. 05-4% 

*K fl&&tS L^<7)(20.1~3%t:-&&o 
[0 0 3 9] 

^L, FeO— g|Ucftx.T, |2 7nfS (Mg : 0. 0005-0. 05%, Ca : 0. 0005-0. 05 
%, Y : 0.0005-0.5%, La : 0.0005-0.5%, Ce : 0.0005-0.5%, Nd : 0.0005 
-0. 5% H X USc : 0.0005-0.5%) <D lM&±.£^-fZ> i><DX~$>Z> 0 W>2jt% 

[0 0 4 0] 

Mg : 0.0005-0.05%, Ca : 0.0005-0.05% 

jjPXtt £ & # $ -£ * O K "C * & o ^ >T tt(7)7c^ & <7) ^Tfi . 0005 % J^± 
0*^tC±SB^*^*fc****, ^<7)^»^0.05%^Sx.^ SBM^t 1 

$ 1±, ^f^xi & *-o^*£o. 0005-0. 05% tt*Wi 

L<, L ^ <7>ti0. 001-0. 02% -e&& 0 *<>$fi L^<Dit0. 001-0.01% 

[0 0 4 1 ] 

Y, La, Ce, Nd, Sc I 0. 0005-0. 5% 

Y, La, Ce, Ndfc J: tfScttvv?**^ S t Ltif LTHftWinXtfe* 

^<h&£(7)(i, v>T^^x#^-e<7)^»/6 ? 0.0005%m±<7)^-C^^)o L^L 
<£>7u3t& ^O^T* £0.0005-0. 5% tt^^if^ L < , IWfJ Lv*O{i0.0 
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01~0.3%-e*^>o ft&iti Lv>(7){i0. 002-0. 15% XhZ> 0 
[0 0 4 2] 

tm-c-i&ftffi.Tz.Lfz^mmii, mm, mu, mm, ^m^^t't ltss?* 
jk <h it:im^*#> h it %> m it k mfc < mm -t & - 1 § & 0 

[0 0 4 31 

2. :£|§HJ|ilO#ftt/^ov>T 

Jil±<7Mt^«£^U ^<7)Mjt^S^ii^1-tL(i\ ^a^ii^^^^fflL 

im<r)%x\timi)mm&-? AM/ m m2j^±. V (C, N)^atttf WmM^ffi^Jg 
-C 8 4® / fi m^XAz^mM t^htztb, Mi^^mm * \z Z it h ofaH^/f ft L 
Tv^>T t^M^ iv^o (Nb, V)CrNm&mit%VlZ±t Lt^i £fil$3SM*K 
#rffiU V(C,NmMffctf(±3££ LT^^7t(iR^H*f{±Ji-^>o V( 
C, NmStt^it^i. ^-O^^X^^i-^^, <h$£{£0|I|;fMM&T-f £<7) 
t\ ^-<7)ES(i50nmJilTO+>-^X'etftii Ltv^ ^ t^lf L^ c 
[0 0 4 41 

---e, (Nb, v)crN^a^{i, zmt^mtith^mm^h^ . z 

<0&&m&l*jE-% #{£*&^-|*lK(Nb, V)> Cr&Ji^N^l : 1 : 1 <T> 

itm-Cftfe-rZo Ztz, V(C, N)M^b»t±, NaClMO^^Mfctf (VC) 
*> L < tett&mm (VN) , £ ^(iCMTisi^NmT-^-^ffiSHg^ 

[0 0 4 5] 

^ti^co^m^^wm*coiij^(±, Mm^-«ii^fflv>-rioooo^j^ 

[0 0 4 6] 

ttJl£#2 004-3009687 
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3. *&wmv>n&ifmz<D\,*x 

[0 0 4 7] 

O»^{ill60°CW±, 1250°CJ^T^M$ Lv> 0 ^PB^nX**T?aSmi50 o CW 

±**SiL<, Jnx^Tm{«^4^a^o^m^^A^7t^o.25t:/# (so 

[0 0 4 8] 

mmmn^ fi»i^tfoTU^\ &5KSi:T^wanx&j!jpx.-c*> 
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